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Description
SUMMARY

[0001] In an aspect, the present disclosure provides a
system comprising a nebulizing body including at least
one electro-mechanical nebulizing element; and a re-
placeable cartridge including one or more fluid reservoirs,
and a valve in fluid communication with the one or more
fluid reservoirs. In some embodiments, the nebulizing
body is configured to releaseably receive the replaceable
cartridge.

[0002] This forgoing summary is provided to introduce
a selection of concepts in a simplified form that are further
described below in the Detailed Description. This sum-
mary is notintended to identify key features of the claimed
subject matter, nor is it intended to be used as an aid in
determining the scope of the claimed subject matter.
[0003] The present invention relates to a system ac-
cording to the preamble of claim 1, such e.g. known from
US 6851626B2 or EP 2987520A1.

DESCRIPTION OF THE DRAWINGS
[0004]

FIGURE 1Ais a front view of a system in accordance
with an embodiment of the disclosure;

FIGURE 1B is a top plan view of the system of FIG-
URE 1A;

FIGURE 1C is a partially-exploded perspective view
of the system of FIGURE 1A;

FIGURE 1D is a cross-sectional view of the system
of FIGURE 1A taken along lines 1D-1D in FIGURE
1A;

FIGURE 1E is an isometric cutaway view of the sys-
tem of FIGURE 1A taken along lines 1E-1E in FIG-
URE 1B;

FIGURE 2A is a perspective view of the system of
FIGURE 1C showing an aerosol discharged from the
system;

FIGURE 2B is another cross-section view of the sys-
tem of FIGURE 1A taken along the lines 1D-1D in
FIGURE 1B showing an aerosol discharged from the
system as a result of switch actuation;

FIGURE 2C is an isometric cutaway view of the sys-
tem of FIGURE 2B taken along lines 2C-2C in FIG-
URE 2A;

FIGURE 3A is a perspective view of a replaceable
cartridge in accordance with an embodiment of the
disclosure;

FIGURE 3B is a cross-sectional view of the replace-
able cartridge of FIGURE 3A taken along the lines
3B-3B in FIGURE 3A;

FIGURE 4 is an illustration of an electro-mechanical
nebulizing assembly in accordance with an embod-
iment of the disclosure; and

FIGURE 5 is a block diagrammatic illustration of the
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internal operating structure of the system of FIGURE
1A and its associated internal assemblies in accord-
ance with an embodiment of the disclosure.

[0005] Aspects and many of the attendant advantages
of the claimed subject matter will become more readily
appreciated as the same become better understood by
reference to the following detailed description, when tak-
en in conjunction with the accompanying drawings.
[0006] The detailed description set forth below in con-
nection with the appended drawings, where like numerals
reference like elements, is intended as a description of
various embodiments of the disclosed subject matter and
is not intended to represent the only embodiments. Each
embodiment described in this disclosure is provided
merely as an example or illustration and should not be
construed as preferred or advantageous over other em-
bodiments. The illustrative examples provided herein are
not intended to be exhaustive or to limit the claimed sub-
ject matter to the precise forms disclosed. The invention
is defined by the appended claims.

DETAILED DESCRIPTION

[0007] Described herein are systems and methods for
delivery of formulations in aerosol form onto skin. Certain
conventional nebulizers couple with a cartridge contain-
ing a formulation for application onto skin. It would be
advantageous to be able to use sequentially many car-
tridges containing various formulations with a single neb-
ulizing body. However, many conventional nebulizers do
not adjust the operation of nebulizing components ac-
cording to specific characteristics of a formulation dis-
posed in a cartridge coupled thereto, such as formulation
viscosity. Accordingly, during operation such convention-
al nebulizers may fail to convert all or some of the formu-
lation from a liquid to a mist of fine droplets, for example,
because they provide insufficient power to the nebulizing
components.

[0008] Further, many conventional nebulizers couple
with cartridges containing formulations for application on-
to the skin in a way that permanently opens the cartridge.
In this regard, formulation remaining in the cartridge may
leak from one or more portions of the cartridge when the
cartridge is uncoupled from the nebulizer. Accordingly,
a user cannot replace a first cartridge that is not com-
pletely empty with another cartridge without remaining
formulation leaking from the first cartridge. Additionally,
any such remaining formulation maybe altered by, for
example, exposure to air due to permanently opening
the cartridge, thus rendering it unsuitable for future use.
[0009] To that end, the following discussion provides
examples of systems including a nebulizing body includ-
ing at least one electro-mechanical nebulizing element;
and a replaceable cartridge including one or more fluid
reservoirs; and a valve in fluid communication with the
one or more fluid reservoirs, wherein the nebulizing body
is configured to releaseably receive the replaceable car-
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tridge. As will be described in more detail below, in an
embodiment the valve is in a closed state when the re-
placeable cartridge is not received by and engaged with
the nebulizing body. In that regard, a formulation dis-
posed with the fluid reservoir will not leak or otherwise
leave the fluid reservoir when the replaceable cartridge
is not received by and engaged with the nebulizing body.
Additionally, as discussed further herein, in an embodi-
ment, the systems described herein include discharge
aerosol circuitry operably coupled to the atleast one elec-
tro-mechanical nebulizing element and configured to
generate a discharge aerosol responsive to one or more
inputs indicative of a replaceable cartridge identification.
In this regard, in an embodiment the systems described
herein are configured to operate the electro-mechanical
nebulizing element according to a formulation disposed
within the fluid reservoir to discharge an aerosol there-
from.

[0010] In the following description, numerous specific
details are set forth in order to provide a thorough under-
standing of one or more embodiments of the present dis-
closure. It will be apparent to one skilled in the art, how-
ever, that many embodiments of the present disclosure
may be practiced without some or all of the specific de-
tails. In some instances, well-known process steps have
not been described in detail in order not to unnecessarily
obscure various aspects of the present disclosure. Fur-
ther, it will be appreciated that embodiments of the
present disclosure may employ any combination of fea-
tures described herein.

[0011] FIGURE 1A is a front view of a system 100 in
accordance with an embodiment of the disclosure. FIG-
URE 1B is a top plan view of the system 100 of FIGURE
1A. FIGURE 1C is a partially-exploded perspective view
of the system 100 of FIGURE 1A. FIGURE 1D is a cross-
sectional view of the system 100 of FIGURE 1A taken
along lines 1D-1D in FIGURE 1A. As shown in FIGURES
1A-1D, an embodiment of system 100 includes a neb-
ulizing body 120 including a nebulizing assembly 122.
The system 100 further includes a replaceable cartridge
110including a fluid reservoir 114 and a valve 112 in fluid
communication with the fluid reservoir 114. FIGURE 1C
is a partially-exploded view of the system 100 illustrating
one embodiment of the replaceable cartridge 110 uncou-
pled from nebulizing body 120.

[0012] Asiillustrated in FIGURES 1A, 1B, 1D, and 1E,
the replaceable cartridge 110 is releaseably received by
the nebulizing body 120. As used herein, the replaceable
cartridge 110 is releaseably received by the nebulizing
body when the replaceable cartridge 110 is securely but
removably coupled to the nebulizing body 120. In this
regard and as discussed further herein, the replaceable
cartridge 110 is releaseably received by the nebulizing
body 120 such that the replaceable cartridge 110 can be
securely coupled to and subsequently released by the
nebulizing body 120 one or more times. In an embodi-
ment, the replaceable cartridge 110 includes one or more
detents 117 and the nebulizing body 120 includes detent-
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receiving structures, or vice versa, both of which are con-
figured to cooperatively and removeably couple the re-
placeable cartridge 110 and the nebulizing body 120. Of
course, the system 100 can include other cooperatively-
coupling structures, such as threads configured to re-
moveably couple the replaceable cartridge 110 and the
nebulizing body 120.

[0013] In an embodiment, the nebulizing body 120 is
configured to releaseably receive the replaceable car-
tridge 110 without engaging with the releasable cartridge
100, thus leaving the valve 112 in a closed state, as il-
lustrated in FIGURE 1D. As used herein, the replaceable
cartridge 110 is engaged with the nebulizing body 120
when the valve 112 is in an open state and the fluid res-
ervoir 114 of the replaceable cartridge 110 s in fluid com-
munication with the nebulizing assembly 122. Accord-
ingly, the valve 112 s in a closed state when the replace-
able cartridge 110 is not engaged with the nebulizing
body 120. Thus, when the replaceable cartridge 110 is
not engaged with the nebulizing body 120, the fluid res-
ervoir 114 is not coupled in fluid communication with the
nebulizing assembly 122. In this regard, the replaceable
cartridge 110 in an unengaged configuration is received
by the nebulizing body 120 and, accordingly, the valve
112 is in a closed state, as illustrated FIGURES 1D and
1E.

[0014] Alternatively, the valve 112 is in an open state
and the fluid reservoir 114 is coupled in fluid communi-
cation with the at least one nebulizing assembly 122
when the replaceable cartridge 110 is received by and
engaged with the nebulizing body 120. In this regard,
attention is directed to FIGURES 2A, 2B, and 2C, inwhich
a configuration of the system 100 according to embodi-
ments of the disclosure is illustrated. Referring to FIG-
URE 2B and 2C, the replaceable cartridge 110 is shown
releaseably received by the nebulizing body 120 by de-
tents 117. In order to be engaged, the nebulizing body
120 in some embodiments includes an actuatable switch
128 configured to selectively place the valve 112 in an
open state.

[0015] Forexample, asillustratedin FIGURES 1D, 1E,
2B, and 2C, the nebulizing body 120 includes a switch
128 operatively coupled to a cam 126, which is, in turn,
operatively coupled to a push rod 124. In this embodi-
ment, the cam 126 pivots about pivot 130 against a bi-
asing force of a spring 180. In an embodiment, the spring
180 biases the cam 126 into a first position in which the
valve 112 in a closed position, as illustrated in FIGURES
1D and 1E. In use, as the switch 128 is selectively actu-
ated via movement (e.g., linear movement, etc.), such
as by the hand of a user, from the first position, as illus-
trated in FIGURE 1D and 1E, to a second position, as
illustrated in FIGURES 2B and 2C, the cam 126 is rotated
(in the direction of the arrow) against the biasing force of
the spring 180. Rotation of the cam 126 causes the push
rod 124 tobe moved (e.g., linearly, etc.) to place the valve
112 in an open state. In this regard, the valve 112 is
placed in an open state and the fluid reservoir 114 is
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coupled in fluid communication with the nebulizing as-
sembly 122 when the switch 128 is activated, such as by
the hand of a user. Removal of the hand of the user from
the switch 128 allows the biasing force of the spring 180
to return the cam 126 and the switch 128 the non-en-
gaged position (e.g., unactuated position, etc.) as shown
in FIGURES 1D and 1E

[0016] In an embodiment, when the switch 128 is ac-
tivated the valve 112 is placed in an open state and the
discharge aerosol circuitry (discussed further herein with
respect to FIGURE 5), which is operably coupled to the
nebulizing assembly 122, is activated, thereby causing
an aerosol A to be discharged from the system 100, as
illustrated in FIGURES 2A, 2B, and 2C. As illustrated in
FIGURE 2C, in an embodiment, when the valve 112 in
an open state, fluid in the fluid reservoir 114 is allowed
to flow past valve seal 159 and into a space 132 that is
disposed in fluid contact with the nebulizing assembly
122. In this regard, an aerosol A is discharged by the
system 100 when the valve 112 is in an open state. This
is in contrast to the embodiment illustrated in FIGURE
1D, in which the valve seal 159 is shown disposed against
the valve seat 163, thereby placing the valve 112 in a
closed state. In an embodiment, element 161 forms part
of a valve seal. In an embodiment, element 161 forms
part of a valve stop.

[0017] In an embodiment, the system 100 includes an
input assembly, such as input assembly 162 (see FIG-
URE 5) in addition to switch 128. As discussed further
herein with respect to FIGURE 5, in an embodiment, the
discharge aerosol circuitry is triggered (e.g., receive an
input, electronically actuated, energized, etc.) to activate
the nebulizing assembly 122 from the input assembly,
thereby discharging aerosol A from system 100. In this
regard, the fluid reservoir 114 is placed in fluid commu-
nication with the nebulizing assembly 122 through acti-
vation of the switch 128 and the nebulizing assembly 122
is activated in response to activation of the input assem-
bly.

[0018] Referring to FIGURES 3A and 3B, the replace-
able cartridge 110 including valve 112 is illustrated sep-
arately from the nebulizing body 120. The replaceable
cartridge 110 is illustrated to include cartridge body 111
and a cartridge top 118, which, when coupled, define in
partthe fluid reservoir 114. In the illustrated embodiment,
the valve 112 includes stop 161 coupled to shaft 156 and
configured to limit the movement of shaft 156. In the il-
lustrated embodiment, valve 112 also includes guide 158
slideably disposed around a portion of shaft 156 and con-
figured to guide the movement of shaft 156 as it travels
in opening and closing the valve 112. In FIGURES 3A
and 3B, the replaceable cartridge 110 is shown to include
protective seal 150, such a paper or plastic protective
seal, configured to be removed by a user prior to use or
punctured by coupling the removable cartridge 110 to
the nebulizing body 120.

[0019] In operation, when the replaceable cartridge
110 is received by the nebulizing body 120 and, for ex-
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ample, the switch 128 has been activated (e.g., moved
linearly, displaced, engaged, etc.), the push rod 124 dis-
places a valve seal 159 from the valve seat 163, thereby
placing the valve 112 in an open state, as illustrated in
FIGURE 2C. Referring to FIGURE 3A, the valve 112 is
shown to include an annular ring 154 configured to co-
operatively engage with nebulizing body 120 to provide
a fluid-tight seal between the replaceable cartridge 110
and space 132 disposed within nebulizing body 120 (See
FIGURE 2C). In this regard, the valve 112 is configured
to direct any fluid in the fluid reservoir 114 to the nebuliz-
ing assembly 122. Further, when the replaceable car-
tridge 110 is engaged with and received by the nebulizing
body 120 and, accordingly, the valve 112is an open state,
fluid from the replaceable cartridge 110 is prevented from
entering other portions of the nebulizing body 120.
[0020] It will be appreciated that valve 112 can be any
valve configured to selectively place fluid reservoir 114
in fluid communication with nebulizing assembly 122
when the replaceable cartridge 110 is received by and
engaged with the nebulizing body 120. In an embodi-
ment, the valve 112 operates as a one-way valve, such
as a check valve. In an embodiment, the check valve can
be of the ball type, the diaphragm type, or of the swing
type. In an embodiment, valve 112 is a two-way valve.
[0021] In an embodiment, the replaceable cartridge
110 includes a fluid disposed in the fluid reservoir 114.
In an embodiment, the replaceable cartridge 110 in-
cludes a cosmetic or dermatological formulation dis-
posed in the fluid reservoir 114. In an embodiment, the
cosmetic or dermatological formulation includes a com-
position chosen from a foundation, a perfume, a mois-
turizer, a self-tanning agent, a lotion for the body or the
face, a composition containing a hair agent, a sunscreen
composition, and combinations thereof, among others.
[0022] Inanembodiment, the system 100 includes two
or more replaceable cartridges 110 each configured to
be received by and engage with the nebulizing body 120.
In an embodiment, each of the two or more replaceable
cartridges 110 includes an identifier 116 configured to
emitaninputfor receipt by cartridge identification circuitry
(See FIGURE 5). The inputis indicative of the formulation
disposed in the respective fluid reservoirs 114.

[0023] Referring to FIGURE 4, a nebulizing assembly
122 formed in accordance with an exemplary embodi-
ment of the present disclosure and configured for use
with system 100 will now be described in detail. As noted
above, the nebulizing assembly 122 is configured to pro-
duce on-demand aerosol. The terms "nebulize," "neb-
ulizing," etc., should be construed to include atomizing,
misting, generating an aerosol, reducing to fine particles
or spray, etc.

[0024] As shown in FIGURE 4, the nebulizing assem-
bly 122 generally includes at least one electro-mechan-
ical nebulizing element 123, such as a piezoelectric ele-
ment, fluidically coupled to the fluid reservoir 114 (FIG-
URE 1D) when the valve 112 is in an open state and
configured to discharge an aerosol (See FIGURES 2A-
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2C). In an embodiment, the nebulizing assembly 122 in-
cludes a mesh 125, such as a metallic mesh, disposed
adjacent to the electro-mechanical nebulizing element
123, which receives a fluid from the fluid reservoir 114
of the replaceable cartridge 112. In the illustrated em-
bodiment, the electro-mechanical nebulizing element
123 concentrically surrounds the mesh 125. In an em-
bodiment, the nebulizing assembly 122 is a vibrating
mesh dispenser assembly including a mesh 125 includ-
ing apertures that is concentrically surrounded by the
electro-mechanical nebulizing element 123. In an em-
bodiment, the nebulizing assembly 122 is configured to
discharge an aerosol including particles having an aver-
age diameter of less than 100 nm.

[0025] Inanembodiment, the nebulizing assembly 122
is received within the replaceable cartridge 110. In an
embodiment, the nebulizing assembly 122 is received
within the nebulizing body 120. In an embodiment, the
nebulizing assembly 122 includes replaceable nebulizing
elements 123.

[0026] In an embodiment, during use, the electro-me-
chanical nebulizing element 123 contracts and expands
upon the application of an alternating electric current,
and consequently, the electro-mechanical nebulizing el-
ement 123 vibrates. When a liquid, such as a formulation
from the fluid reservoir 114 of the replaceable cartridge
110, is in contact with the vibrating mesh 125, pressure
builds in the vicinity of the mesh 125, creating a pumping
action that extrudes the formulation through the aper-
tures. When the mesh 125 vibrates at a sufficient fre-
quency and with sufficient power, an aerosol A is formed
from the formulation, which is emitted from the system
100 through mesh 125.

[0027] In an embodiment, the system 100 includes
suitable circuitry for identifying one or more replaceable
cartridges 110 received by the nebulizing body 120 and
suitable circuitry for sending at least one output signal
indicative of the identified replaceable cartridge(s) 110
for controlling and/or activating the nebulizing assembly
122. In that regard, attention is directed back to FIGURE
2B, where a system 100 including circuitry for identifying
one or more replaceable cartridges in accordance with
embodiments of the present disclosure is illustrated. In
the illustrated embodiment, replaceable cartridge 110 in-
cludes an identifier 116. The nebulizing body 120 in-
cludes cartridge identification assembly 172 (not shown
in FIGURE 2B). As discussed further herein with respect
to FIGURE 5, in certain embodiments the identifier 116
includes circuitry configured to generate one or more in-
puts for receipt by the cartridge identification circuitry dis-
posed within the cartridge identification assembly 172.
[0028] An embodiment of the internal operating struc-
ture of the system 100 and its associated internal assem-
blies is shown in block diagrammatic form in FIGURE 5.
An exemplary operating structure of the system 100 in-
cludes a programmed microcontroller or processor 160
configured to control the delivery of power to the nebuliz-
ing assembly 122 from the power storage source 164.
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Further, the processor 160 is configured to operate in
accordance with program instructions stored in memory
166 or otherwise stored in hardware format for controlling
aspects of the nebulizing assembly 122.

[0029] In the embodiment shown, the nebulizing as-
sembly 122 includes discharge aerosol circuitry 178 op-
erably coupled to the electro-mechanical nebulizing ele-
ment 123 and configured to activate the electro-mechan-
ical nebulizing element 123 to generate a discharge aer-
osol A (See FIGURES 2A-2C). In one embodiment, the
electro-mechanical nebulizing element 123 includes a pi-
ezoelectric element that defines part of the nebulizing
assembly 122. The discharge aerosol circuitry 178 is con-
figured to activate the nebulizing assembly 122 in re-
sponse to inputs received from the processor 160, inputs
received from one or more modules stored in the memory
166, such as the nebulizing assembly module 168 and
the cartridge identification assembly module 170, and/or
inputs received from other assemblies (such as the input
assembly 162 and the identifier 116). In an embodiment
the nebulizing assembly module 168 and the cartridge
identification assembly module 170 includes any suitable
programs, files, or instructions for activating and control-
ling the nebulizing assembly122.

[0030] The discharge aerosol circuitry 178 can be con-
figured to receive input from an input assembly 162
(which may include an on/off button, a power adjust but-
ton, a mode control button, a nebulizing button, etc.). In
an embodiment, the input assembly 162 is configured
and arranged to selectively deliver power from the power
storage source 164 to the nebulizing assembly 122,
thereby generating aerosol A.

[0031] Inanembodiment, the system 100 includes dis-
charge aerosol circuitry 178 operably coupled to the neb-
ulizing assembly 122 and configured to generate a dis-
charge aerosol A responsive to one or more inputs indic-
ative of a replaceable cartridge 110 identification. In this
regard, in an embodiment, the system 100 includes a
cartridge identification assembly 172 including cartridge
identification circuitry 174, operably coupled to the dis-
charge aerosol circuitry 178. In this regard, the cartridge
identification assembly 172 is configured to receive one
or more inputs from an identifier 116 carried by the re-
placeable cartridge 110 and to generate the one or more
inputs indicative of a replaceable cartridge 110 identifi-
cation for receipt by the cartridge identification circuitry
174.

[0032] In an embodiment, the one or more inputs in-
dicative of a replaceable cartridge 110 identification cor-
respond to a fluid disposed in the fluid reservoir 114, and
wherein the discharge aerosol circuitry 178 is configured
to operate the nebulizing assembly 122 based on the
fluid disposed in the fluid reservoir 114. In this regard, in
an embodiment, the system 100 is configured to operate
the nebulizing assembly 122 based on, for example, a
viscosity of a formulation disposed in the fluid reservoir
114. For example, an embodiment, the nebulizing as-
sembly module 168 includes instructions configured to
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control the delivery of power to the nebulizing assembly
122 from the power storage source 164 controlling an
oscillation frequency and an oscillation amplitude of the
electro-mechanical nebulizing element 123 tailored to
the viscosity of the particular fluid in the fluid reservoir
114. In this regard, sufficient power is provided to the
nebulizing assembly 122 to nebulize the formulation and
emit an aerosol A from the system 100.

[0033] In an embodiment, the cartridge identification
assembly 172 is operatively coupled to the replaceable
cartridge 110 by one or more of a wired connection or a
wireless connection. In an embodiment, the wireless con-
nection is a direct wireless connection, such as a Blue-
tooth connection, a near field communication (NFC) con-
nection, a direct WiFi connection, or any other direct wire-
less connection. In an embodiment, the cartridge identi-
fication circuitry 174 includes one of a reader of a radi-
ofrequency identification device and a near-field commu-
nications initiator and the replaceable cartridge 110 in-
cludes corresponding circuitry configured to communi-
cate with the cartridge identification circuitry 174.
[0034] In an embodiment, the identifier 116 includes a
portion configured to couple with the cartridge identifica-
tion circuitry 174 having an electrical resistance indicative
of the replaceable cartridge 110. In an embodiment, the
identifier 116 includes one or more mechanical features
indicative of the replaceable cartridge 110 and configured
to engage with one or more switches included in the car-
tridge identification circuitry 174.

[0035] Certain embodiments disclosed herein utilize
circuitry in order to implement treatment protocols, oper-
ably couple two or more components, generate informa-
tion, determine operation conditions, control an appli-
ance or method, process signals, and/or the like. Circuitry
of any type can be used. In an embodiment, circuitry in-
cludes, among other things, one or more computing de-
vices such as a processor (e.g., a microprocessor), a
central processing unit (CPU), a digital signal processor
(DSP), an application-specific integrated circuit (ASIC),
a field-programmable gate array (FPGA), or the like, or
any combinations thereof, and can include discrete digital
or analog circuitelements or electronics, or combinations
thereof. In an embodiment, circuitry includes one or more
ASICs having a plurality of predefined logic components.
In an embodiment, circuitry includes one or more FPGA
having a plurality of programmable logic components.
[0036] In an embodiment, circuitry includes hardware
circuit implementations (e.g., implementations in analog
circuitry, implementations in digital circuitry, and the like,
and combinations thereof). In an embodiment, circuitry
includes combinations of circuits and computer program
products having software or firmware instructions stored
on one or more computer readable memories that work
together to cause a device to perform one or more meth-
odologies or technologies described herein. In an em-
bodiment, circuitry includes circuits, such as, for exam-
ple, microprocessors or portions of microprocessor, that
require software, firmware, and the like for operation. In
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an embodiment, circuitry includes an implementation
comprising one or more processors or portions thereof
and accompanying software, firmware, hardware, and
the like. In an embodiment, circuitry includes a baseband
integrated circuit or applications processorintegrated cir-
cuit or a similar integrated circuit in a server, a cellular
network device, other network device, or other computing
device. In an embodiment, circuitry includes one or more
remotely located components. In an embodiment, re-
motely located components are operably coupled via
wireless communication. In an embodiment, remotely lo-
cated components are operably coupled via one or more
receivers, transmitters, transceivers, or the like.

[0037] In an embodiment, circuitry includes one or
more memory devices that, for example, store instruc-
tions or data. Non-limiting examples of one or more mem-
ory devices include volatile memory (e.g., Random Ac-
cess Memory (RAM), Dynamic Random Access Memory
(DRAM), or the like), non-volatile memory (e.g., Read-
Only Memory (ROM), Electrically Erasable Programma-
ble Read-Only Memory (EEPROM), Compact Disc
Read-Only Memory (CD-ROM), or the like), persistent
memory, or the like. Further non-limiting examples of one
or more memory devices include Erasable Programma-
ble Read-Only Memory (EPROM), flash memory, or the
like. The one or more memory devices can be coupled
to, for example, one or more computing devices by one
or more instructions, data, or power buses.

[0038] In an embodiment, circuitry of the system 100
includes a computer-readable media drive or memory
slot configured to accept signal-bearing medium (e.g.,
computer-readable memory media, computer-readable
recording media, or the like). In an embodiment, a pro-
gramfor causing a system to execute any of the disclosed
methods can be stored on, for example, a computer-
readable recording medium (CRMM), a signal-bearing
medium, or the like. Non-limiting examples of signal-
bearing media include a recordable type medium such
as any form of flash memory, magnetic tape, floppy disk,
a hard disk drive, a Compact Disc (CD), a Digital Video
Disk (DVD), Blu-Ray Disc, a digital tape, a computer
memory, or the like, as well as transmission type medium
such as a digital and/or an analog communication medi-
um (e.g., a fiber optic cable, a waveguide, a wired com-
munications link, a wireless communication link (e.g.,
transmitter, receiver, transceiver, transmission logic, re-
ception logic, etc.). Further non-limiting examples of sig-
nal-bearing media include, but are not limited to, DVD-
ROM, DVD-RAM, DVD+RW, DVD-RW, DVD-R, DVD+R,
CD-ROM, Super Audio CD, CD-R, CD+R, CD+RW, CD-
RW, Video Compact Discs, Super Video Discs, flash
memory, magnetic tape, magneto-optic disk, MINIDISC,
non-volatile memory card, EEPROM, optical disk, optical
storage, RAM, ROM, system memory, web server, or the
like.

[0039] It should be noted that for purposes of this dis-
closure, terminology such as "upper," "lower," "vertical,"
"horizontal," "inwardly," "outwardly," "inner," "outer,"
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"front," "rear," etc., should be construed as descriptive
and not limiting the scope of the claimed subject matter.
Further, the use of "including," "comprising," or "having"
and variations thereof herein is meant to encompass the
items listed thereafter and equivalents thereof as well as
additional items. Unless limited otherwise, the terms
"connected," "coupled," and "mounted" and variations
thereof herein are used broadly and encompass direct
and indirect connections, couplings, and mountings. The
term "about" means plus or minus 5% of the stated value.
[0040] The principles, representative embodiments,
and modes of operation of the present disclosure have
been described in the foregoing description. However,
aspects of the present disclosure which are intended to
be protected are not to be construed as limited to the
particular embodiments disclosed. Further, the embodi-
ments described herein are to be regarded as illustrative
rather than restrictive. It will be appreciated that varia-
tions and changes may be made by others, and equiva-
lents employed, without departing from the present dis-
closure. Accordingly, itis expressly intended that all such
variations, changes, and equivalents fall within the scope
of the present disclosure, as claimed.

Claims
1. A system (100) comprising:

a nebulizing body (120) including at least one
electro-mechanical nebulizing element (123);
and

a replaceable cartridge (110) including one or
more fluid reservoirs (114) and a valve in fluid
communication with the one or more fluid res-
ervoirs (114),

wherein the nebulizing body (120) is configured
to releasably receive the replaceable cartridge,
characterized in that

the nebulizing body (120) includes a switch con-
figured to selectively engage the replaceable
cartridge (110) when the replaceable cartridge
is releasably received by the nebulizing body
(120), thereby placing the valve in an open state.

2. The system (100) of Claim 1, wherein the valve is in
an open state and the one or more fluid reservoirs
(114) are coupled in fluid communication with the at
least one electro-mechanical nebulizing element
(123) when the replaceable cartridge (110) is re-
ceived by and engaged with the nebulizing body
(120).

3. The system (100) of Claim 1, wherein the valve isin
a closed state and the one or more fluid reservoirs
(114) are not coupled in fluid communication with
the at least one electro-mechanical nebulizing ele-
ment (123) in an unengaged configuration.
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4.

The system (100) of Claim 1, wherein nebulizing
body (120) is configured to releasably receive the
replaceable cartridge (110) without engaging with
the replaceable cartridge.

The system (100) of Claim 1, wherein the nebulizing
body (120) and the replaceable cartridge (110) are
cooperatively configured such that the replaceable
cartridge can be releasably received by and engaged
with the nebulizing body (120) after having been pre-
viously releasably received by and engaged with the
nebulizing body (120).

The system (100) of Claim 1, further comprising dis-
charge aerosol circuitry (178) operably coupled to
the at least one electro-mechanical nebulizing ele-
ment (123) and configured to generate a discharge
aerosol responsive to one or more inputs indicative
ofareplaceable cartridge identification (172), where-
in the one or more inputs indicative of a replaceable
cartridge identification (172) corresponds to one or
more fluids disposed in the one or more fluid reser-
voirs (114), and wherein the discharge aerosol cir-
cuitry (178) is configured to operate the at least one
electro-mechanical nebulizing element (123) based
on the one or more fluids disposed in the one or more
fluid reservoirs (114).

The system (100) of Claim 6, further comprising car-
tridge identification circuitry (178) operably coupled
to the discharge aerosol circuitry (178), the cartridge
identification circuitry (174) configured to receive
one or more inputs from an identifier (116) carried
by the replaceable cartridge and to generate the one
or more inputs indicative of a replaceable cartridge
identification (174) for receipt by the aerosol dis-
charge circuitry (178),

wherein the cartridge identification circuitry
(174) includes one of a reader of a radiofrequen-
cy identification device and a near-field commu-
nications initiator,

wherein the replaceable cartridge includes an
identifier (116) configured to receive one or more
inputs from the cartridge identification circuitry
(174) and generate the one or more inputs in-
dicative of a replaceable cartridge identification
(172) for receipt by the cartridge identification
circuitry (174).

The system (100) of Claim 7, wherein the identifier
(116) includes a portion configured to couple with
the cartridge identification circuitry (174) having an
electrical resistance indicative of the replaceable
cartridge.

The system (100) of Claim 7, wherein the identifier
(116) includes one or more mechanical features in-
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dicative of the replaceable cartridge configured to
engage with one or more switches included in the
cartridge identification circuitry (174).

The system (100) of Claim 6, wherein the replacea-
ble cartridge (110) is a first replaceable cartridge,
the system further comprising a second replaceable
cartridge (110) including one or more fluid reservoirs
(114) and configured to be releasably received by
the nebulizing body (120); a valve in fluid communi-
cation with the one or more fluid reservoirs (114);
and a second identifier (116) configured to generate
one or more inputs indicative of a second replacea-
ble cartridge identification (172),

wherein the one or more inputs indicative of a second
replaceable cartridge identification (172) corre-
sponds to one or more fluids disposed in the one or
more fluid reservoirs (114) of the second replaceable
cartridge (110), and wherein the discharge aerosol
circuitry (178) is configured to operate the at least
one electro-mechanical nebulizing element (123)
based on the one or more fluids disposed in the one
or more fluid reservoirs (114) of the second replace-
able cartridge (110).

The system (100) of Claim 1, wherein the replacea-
ble cartridge (110) includes a cosmetic or dermato-
logical composition disposed in the one or more fluid
reservoirs (114).

The system (100) of Claim 1, wherein the at least
one electro-mechanical nebulizing element (123) in-
cludes a piezoelectric element configured to be in
fluid communication with the one or more fluid res-
ervoirs (114) of the replaceable cartridge (110) when
the valve is in an open state.

The system (100) of Claim 12, wherein the at least
one electro-mechanical nebulizing element (123)
further includes a mesh (125) disposed adjacent to
the piezoelectric element and separated from the pi-
ezoelectric element by a space configured to receive
a fluid from the one or more fluid reservoirs (114) of
the replaceable cartridge (110).

The system (100) of Claim 1, wherein the at least
one electro-mechanical nebulizing element (123) is
configured to discharge an aerosol including parti-
cles having an average diameter of less than 100
pm.

The system (100) of Claim 12, further comprising
discharge aerosol circuitry (178) operably coupled
to the at least one electro-mechanical nebulizing el-
ement (123) including the piezoelectric element and
configured to apply an electrical field to the piezoe-
lectricelement, the electrical field having afrequency
and an amplitude responsive to one or more inputs

(]
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indicative of a replaceable cartridge identification
(172).

Patentanspriiche

System (100), Folgendes umfassend:

einen Vernebelungskorper (120), der wenigs-
tens ein elektromechanisches Vernebelungse-
lement (123) umfasst; und

eine auswechselbare Kartusche (110), die ein
oder mehrere Fluidreservoire (114)und ein Ven-
til, das in Fluidverbindung mit dem einen oder
den mehreren Fluidreservoiren (114) steht, um-
fasst,

wobei der Vernebelungskérper (120) dazu aus-
gestaltet ist, die auswechselbare Kartusche 16s-
bar aufzunehmen, dadurch gekennzeichnet,
dass

der Vernebelungskdrper (120) einen Schalter
umfasst, der dazu ausgestaltet ist, selektiv mit
derauswechselbaren Kartusche (110) in Eingriff
zu gelangen, wenn die auswechselbare Kartu-
sche durch den Vernebelungskérper (120) 16s-
bar aufgenommen ist, und dadurch das Ventil
in einen offenen Zustand zu versetzen.

System (100) nach Anspruch 1, wobei das Ventil in
einem offenen Zustand ist und das eine oder die
mehreren Fluidreservoire (114) in Fluidverbindung
mit dem wenigstens einen elektromechanischen
Vernebelungselement (123) gekoppelt sind, wenn
die auswechselbare Kartusche (110) durch den Ver-
nebelungskoérper (120) aufgenommen ist und mit
diesem in Eingriff steht.

System (100) nach Anspruch 1, wobei in einer Nicht-
eingriffskonfiguration das Ventil in einem geschlos-
senen Zustand ist und das eine oder die mehreren
Fluidreservoire (114) nicht in Fluidverbindung mit
dem wenigstens einen elektromechanischen Verne-
belungselement (123) gekoppelt sind.

System (100) nach Anspruch 1, wobei der Vernebe-
lungskoérper (120) dazu ausgestaltet ist, die aus-
wechselbare Kartusche (110) I6sbar aufzunehmen,
ohne mit der auswechselbaren Kartusche in Eingriff
zu gelangen.

System (100) nach Anspruch 1, wobei der Vernebe-
lungskoérper (120) und die auswechselbare Kartu-
sche (110) zusammenwirkend derart ausgestaltet
sind, dass die auswechselbare Kartusche durch den
Vernebelungskorper (120) losbar aufgenommen
werden und mit diesem in Eingriff gelangen kann,
nachdem sie bereits zuvor durch den Vernebelungs-
kérper (120) I6sbar aufgenommen wurde und mit
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diesem in Eingriff stand.

System (100) nach Anspruch 1, das ferner eine Ab-
gabeaerosolschaltungsanordnung (178) umfasst,
die mit dem wenigstens einen elektromechanischen
Vernebelungselement (123) wirkgekoppelt und da-
zu ausgestaltet ist, als Reaktion auf eine oder meh-
rere Eingaben, die eine der auswechselbaren Kar-
tusche zugehdrige Identifikation (172) angeben, ein
Abgabeaerosol zu erzeugen, wobei die eine oder
mehreren Eingaben, die eine der auswechselbaren
Kartusche zugehdrige Identifikation (172) angeben,
einem oder mehreren Fluiden entsprechen, die in
dem einen oder den mehreren Fluidreservoiren
(114) angeordnet sind, und wobei die Abgabeaero-
solschaltungsanordnung (178) dazu ausgestaltet
ist, das wenigstens eine elektromechanische Verne-
belungselement (123) basierend auf dem einen oder
den mehreren Fluiden, die in dem einen oder den
mehreren Fluidreservoiren (114) angeordnet sind,
zu betreiben.

System (100) nach Anspruch 6, das ferner eine
Kartuschenidentifikationsschaltungsanordnung
(178) umfasst, die mit der Abgabeaerosolschal-
tungsanordnung (178) wirkgekoppelt ist, wobei die
Kartuschenidentifikationsschaltungsanordnung
(174) dazu ausgestaltet ist, eine oder mehrere Ein-
gaben von einer ldentifizierungseinrichtung (116),
die von der auswechselbaren Kartusche getragen
wird, zu empfangen und die eine oder mehreren Ein-
gaben, die eine der auswechselbaren Kartusche zu-
gehorige Identifikation (174) angeben, zum Emp-
fang durch die Aerosolabgabeschaltungsanordnung
(178) zu erzeugen,

wobei die Kartuschenidentifikationsschaltungs-
anordnung (174) eines aus einem Leser einer
Funkfrequenzidentifikationsvorrichtung und ei-
ner Nahbereichskommunikationsinitiierungs-
einrichtung umfasst,

wobei die auswechselbare Kartusche eine Iden-
tifizierungseinrichtung (116) umfasst, die dazu
ausgestaltet ist, eine oder mehrere Eingaben
von der Kartuschenidentifikationsschaltungsa-
nordnung (174) zu empfangen und die eine oder
mehreren Eingaben, die eine der auswechsel-
baren Kartusche zugehdrige Identifikation (172)
angeben, zum Empfang durch die
Kartuschenidentifikationsschaltungsanord-
nung (174) zu erzeugen.

System (100) nach Anspruch 7, wobei die Identifi-
zierungseinrichtung (116) einen Abschnitt umfasst,
der dazu ausgestaltet ist, mit der Kartuschenidenti-
fikationsschaltungsanordnung (174) gekoppelt zu
werden, und der einen elektrischen Widerstand auf-
weist, der die auswechselbare Kartusche angibt.
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9.

10.

1.

12.

13.

System (100) nach Anspruch 7, wobei die Identifi-
zierungseinrichtung (116) ein oder mehrere mecha-
nische Merkmale umfasst, welche die auswechsel-
bare Kartusche angeben und die dazu ausgestaltet
sind, mit einem oder mehreren Schaltern in Eingriff
zu gelangen, die in der Kartuschenidentifikations-
schaltungsanordnung (174) enthalten sind.

System (100) nach Anspruch 6, wobei die auswech-
selbare Kartusche (110) eine erste auswechselbare
Kartusche ist, wobei das System ferner Folgendes
umfasst: eine zweite auswechselbare Kartusche
(110), die ein oder mehrere Fluidreservoire (114)
umfasst und dazu ausgestaltet ist, durch den Ver-
nebelungskorper (120) I6sbar aufgenommen zu
werden; ein Ventil, das in Fluidverbindung mit dem
einen oder den mehreren Fluidreservoiren (114)
steht; und eine zweite Identifizierungseinrichtung
(116), die dazu ausgestaltet ist, eine oder mehrere
Eingaben zu erzeugen, die eine der zweiten aus-
wechselbaren Kartusche zugehdrige Identifikation
(172) angeben,

wobei die eine oder mehreren Eingaben, die eine
der zweiten auswechselbaren Kartusche zugehdri-
ge ldentifikation (172) angeben, einem oder mehre-
ren Fluiden entsprechen, die in dem einen oder den
mehreren Fluidreservoiren (114) der zweiten aus-
wechselbaren Kartusche (110)angeordnet sind, und
wobei die Abgabeaerosolschaltungsanordnung
(178) dazu ausgestaltet ist, das wenigstens eine
elektromechanische Vernebelungselement (123)
basierend auf dem einen oder den mehreren Flui-
den, die in dem einen oder den mehreren Fluidre-
servoiren (114) der zweiten auswechselbaren Kar-
tusche (110) angeordnet sind, zu betreiben.

System (100) nach Anspruch 1, wobei die auswech-
selbare Kartusche (110) eine kosmetische oder der-
matologische Zusammensetzung umfasst, die in
dem einen oder den mehreren Fluidreservoiren
(114) angeordnet ist.

System (100) nach Anspruch 1, wobei das wenigs-
tens eine elektromechanische Vernebelungsele-
ment (123) ein piezoelektrisches Element umfasst,
das dazu ausgestaltet ist, in Fluidverbindung mit
dem einen oder den mehreren Fluidreservoiren
(114) der auswechselbaren Kartusche (110) zu ste-
hen, wenn das Ventil in einem offenen Zustand ist.

System (100) nach Anspruch 12, wobei das wenigs-
tens eine elektromechanische Vernebelungsele-
ment (123) ferner ein Netz (125) umfasst, das dem
piezoelektrischen Element benachbart angeordnet
und von dem piezoelektrischen Element durch einen
Raum getrenntist und das dazu ausgestaltet ist, ein
Fluid aus dem einen oder den mehreren Fluidreser-
voiren (114) der auswechselbaren Kartusche (110)
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zu empfangen.

System (100) nach Anspruch 1, wobei das wenigs-
tens eine elektromechanische Vernebelungsele-
ment (123) dazu ausgestaltet ist, ein Aerosol abzu-
geben, das Partikel mit einem mittleren Durchmes-
ser von weniger als 100 pwm umfasst.

System (100) nach Anspruch 12, das ferner eine Ab-
gabeaerosolschaltungsanordnung (178) umfasst,
die mit dem wenigstens einen elektromechanischen
Vernebelungselement (123), welches das piezoe-
lektrische Element umfasst, wirkgekoppelt ist und
dazu ausgestaltet ist, ein elektrisches Feld an das
piezoelektrische Element anzulegen, wobei das
elektrische Feld eine Frequenz und eine Amplitude
aufweist, die auf eine oder mehrere Eingaben, die
eine der auswechselbaren Kartusche zugehdrige
Identifikation (172) angeben, reagieren.

Revendications

1.

Systeme (100) comprenant :

un corps de nébulisation (120) incluant au moins
un élément de nébulisation électromécanique
(123) ; et

une cartouche remplagable (110) incluant un ou
plusieurs réservoirs de fluide (114) etune vanne
en communication fluidique avec les un ou plu-
sieurs réservoirs de fluide (114),

dans lequel le corps de nébulisation (120) est
configuré pour recevoir, de maniére libérable, la
cartouche remplagable, caractérisé en ce que
le corps de nébulisation (120) inclut un commu-
tateur configuré pour mettre en prise sélective-
ment la cartouche remplagable (110) lorsque la
cartouche remplacgable est regue, de maniére
libérable, par le corps de nébulisation (120), en
plagant de ce fait la vanne dans un état ouvert.

Systeme (100) selon la revendication 1, dans lequel
lavanne estdans un étatouvertetles unou plusieurs
réservoirs de fluide (114) sont couplés en commu-
nication fluidique a I'au moins un élément de nébu-
lisation électromécanique (123) lorsque la cartouche
remplagable (110) est recue par le corps de nébuli-
sation (120) et est en prise avec celui-ci.

Systeme (100) selon la revendication 1, dans lequel
lavanne est dans un état fermé etles un ou plusieurs
réservoirs de fluide (114) ne sont pas couplés en
communication fluidique a I'au moins un élément de
nébulisation électromécanique (123) dans une con-
figuration hors prise.

Systeme (100) selon la revendication 1, dans lequel
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10

le corps de nébulisation (120) est configuré pour re-
cevoir, de maniére libérable, la cartouche remplaga-
ble (110) sans mise en prise avec la cartouche rem-
plagable.

Systeme (100) selon la revendication 1, dans lequel
le corps de nébulisation (120) et la cartouche rem-
plagable (110) sont configurés en coopération de
sorte que la cartouche remplagable puisse étre re-
cue de maniere libérable parle corps de nébulisation
(120) et mise en prise avec celui-ci aprés avoir été
précédemment recue de maniére libérable par le
corps de nébulisation (120) et mise en prise avec
celui-ci.

Systeme (100) selon la revendication 1, comprenant
en outre une circuiterie d’aérosol de décharge (178)
couplée fonctionnellement a I'au moins un élément
de nébulisation électromécanique (123) et configu-
rée pour générer un aérosol de décharge en réponse
a une ou plusieurs entrées indicatives d’une identi-
fication de cartouche remplagable (172), dans lequel
les une ou plusieurs entrées indicatives d’une iden-
tification de cartouche remplagable (172) correspon-
dent a un ou plusieurs fluides disposés dans les un
ou plusieurs réservoirs de fluide (114), etdans lequel
la circuiterie d’aérosol de décharge (178) est confi-
gurée pour actionner I'au moins un élément de né-
bulisation électromécanique (123) sur la base des
un ou plusieurs fluides disposés dans les un ou plu-
sieurs réservoirs de fluide (114).

Systeme (100) selon la revendication 6, comprenant
en outre une circuiterie d’identification de cartouche
(178) couplée fonctionnellement a la circuiterie d’aé-
rosol de décharge (178), la circuiterie d’identification
de cartouche (174) étant configurée pour recevoir
une ou plusieurs entrées depuis un identifiant (116)
porté par la cartouche remplagable et pour générer
les une ou plusieurs entrées indicatives d’une iden-
tification de cartouche remplacable (174) destinées
a étreregues par la circuiterie de décharge d’aérosol
(178),

dans lequel la circuiterie d’identification de car-
touche (174)inclut 'un parmiun lecteur d’'un dis-
positif d’identification par radiofréquences et
d’un initiateur de communication en champ pro-
che,

dans lequel la cartouche remplagable inclut un
identifiant (116) configuré pour recevoir une ou
plusieurs entrées depuis la circuiterie d’identifi-
cation de cartouche (174) et générer les une ou
plusieurs entrées indicatives d’une identification
de cartouche remplagable (172) destinées a
étre regues par la circuiterie d’'identification de
cartouche (174).
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Systeme (100) selon la revendication 7, dans lequel
l'identifiant (116) inclut une partie configurée pour
se coupler a la circuiterie d’identification de cartou-
che (174) ayant une résistance électrique indicative
de la cartouche remplagable.

Systeme (100) selon la revendication 7, dans lequel
I'identifiant (116) inclut une ou plusieurs caractéris-
tigues mécaniques indicatives de la cartouche rem-
plagable configurées pour se mettre en prise avec
un ou plusieurs commutateurs inclus dans la circui-
terie d’identification de cartouche (174).

Systeme (100) selon la revendication 6, dans lequel
la cartouche remplagable (110) est une premiére
cartouche remplagable, le systeme comprenant en
outre une seconde cartouche remplagable (110) in-
cluant un ou plusieurs réservoirs de fluide (114) et
configurée pour étre regue de maniére libérable par
le corps de nébulisation (120) ; une vanne en com-
munication fluidique avec les un ou plusieurs réser-
voirs de fluide (114) ; et un second identifiant (116)
configuré pour générer une ou plusieurs entrées in-
dicatives d’une seconde identification de cartouche
remplagable (172),

dans lequel les une ou plusieurs entrées indicatives
d’'une seconde identification de cartouche rempla-
cable (172) correspondent a un ou plusieurs fluides
disposés dans les un ou plusieurs réservoirs de flui-
de (114)delaseconde cartouche remplagable (110),
et dans lequel la circuiterie d’aérosol de décharge
(178) est configurée pour actionner I'au moins un
élément de nébulisation électromécanique (123) sur
la base des un ou plusieurs fluides disposés dans
les un ou plusieurs réservoirs de fluide (114) de la
seconde cartouche remplagable (110).

Systeme (100) selon la revendication 1, dans lequel
la cartouche remplagable (110) inclut une composi-
tion cosmétique ou dermatologique disposée dans
les un ou plusieurs réservoirs de fluide (114).

Systeme (100) selon la revendication 1, dans lequel
I'au moins un élément de nébulisation électroméca-
nique (123) inclut un élément piézoélectrique confi-
guré pour étre en communication fluidique avec les
un ou plusieurs réservoirs de fluide (114) de la car-
touche remplagable (110) lorsque la vanne est dans
un état ouvert.

Systeme (100) selonlarevendication 12, dans lequel
I'au moins un élément de nébulisation électroméca-
nique (123) inclut en outre une maille (125) disposée
adjacente a I'élément piézoélectrique et séparée de
I'élément piézoélectrique par un espace configuré
pour recevoir un fluide depuis les un ou plusieurs
réservoirs de fluide (114) de la cartouche remplaca-
ble (110).
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Systeme (100) selon la revendication 1, dans lequel
I’'au moins un élément de nébulisation électroméca-
nique (123) est configuré pour décharger un aérosol
incluant des particules présentant un diamétre
moyen inférieur a 100 pm.

Systeme (100) selon la revendication 12, compre-
nant en outre une circuiterie d’aérosol de décharge
(178) couplée fonctionnellement a I'au moins un élé-
ment de nébulisation électromécanique (123) in-
cluant I'élément piézoélectrique et configurée pour
appliquer un champ électrique a I'élément piézoé-
lectrique, le champ électrique présentant une fré-
quence et une amplitude réactives a une ou plu-
sieurs entrées indicatives d'une identification de car-
touche remplagable (172).
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